Background/Objectives: This study aims to empirically identify whether the higher the quality of the system, the more efficient the task and the more impact it has on the BSC items. An empirical data from the information system industry, in which various information systems are highly used, was collected and analyzed. To fulfill the research objective, we first identified the concepts of information systems and BSCs, and then verified how the information service level and quality of systems affect work efficiency and BSCs.
Introduction
The business environment of companies is becoming more globalized and competitive. Therefore, the necessity of building an information system that meets the needs of companies is increasing. It has been studied that the higher the level of management and employees in information technology, the higher the work efficiency. The higher the quality of software, networks and hardware, the higher the impact on work efficiency has been studied in previous studies. Also, it has been studied that the higher the efficiency of work, the more influence it has on BSC. However, there have been no cases of specific industry studies.
In this study, the information system industry and the publishing, video and broadcasting and telecommunications industries were targeted. This study was to verify whether the efficiency of work mediates the effect of information service level and system quality on BSC.
Materials and Methods

concept of information system
Information System (IS) refers to a system that utilizes software, hardware, communication technology, and
information service level
The level of informatization refers to the degree to which the core business activities using information technology's own information and communication technology have an effect on the information and communication consumer [3] . High-level informatization refers to the ability of companies to collect, analyze, and strategically facilitate the dissemination of information within an organization. As a result, these firms can achieve higher management performance with the higher level of information service they have under the same conditions as other firms [4] . In addition, the active commitment of the management group representing the company is needed to build up this information service. Corporate management should be interested and lead in information activities. Then, the employees who make up the organization of the company will actively participate in the implementation process with confidence. This is defined as the factor that achieves a high level of information service [5] .
System quality
The quality of the system is defined as the production and technical completeness of accurate information corresponding to the intended purpose of the system, with variables related to the performance of the information system, such as the performance, reliability and efficiency of the hardware and software. In particular, two important factors in successful information system performance were system quality and information quality [6] . In the information system quality assessment sector, system usability, response time to information processing requirements, system scalability and ease of maintenance, security and reliability were used as the main factors [7] . In this study, system quality can be defined as the level of quality for the internet, including hardware, software, and network for the use of information systems.
work efficiency
Efficiency is related to the question of whether used processes and methods with least cost and time-consuming in business handling. [8] . Due to the construction of the system, the reduction of work processing time and the improvement of work accuracy are defined as factors of work efficiency.
BSC
The Balanced Scored Card (BSC) focused on the strategic development of the enterprise. It consists of four perspectives: internal processes, learning and growth, financial, and customer perspectives. The corporate strategy was aligned in one direction through assessment indicators, starting with the mission and ending with the vision, purpose, key success factors and practical actions. A strategic performance measurement system that allows both the human and physical resources of an organization to contribute to the final goal [9] .
Research Model and Hypothesis 2.6.1. Research Model
In general, research models and survey data used to understand the impact of information service levels and system quality on work efficiency can be found through some similar prior studies. For example, previous studies such as studies on the effect of the introduction of MES in SMEs on management performance [10] and studies on the impact of hospital information system quality on work efficiency [11] . In this study, the research model was established using the same influential and dependent variables as in the previous studies to secure objectivity.
In addition, to understand the effect of work efficiency on the BSC, the research model was constructed by referring to the previous study [12] , which identified the factors that affect the introduction performance of the ERP system. The shorter working hours, the less effort and the higher the accuracy of the work, that is, the higher the work efficiency, will contribute to financial performance and employee satisfaction such as cost reduction. For this reason, work efficiency was defined as a parameter, and this study model targeting specific industries can be said to be different. In this study, we defined information service level and system quality as independent variables. The questionnaire was constructed with the work efficiency as the parameter and the BSC as the dependent variable. H1. The level of information service will have a significant impact on work efficiency. H2. System quality will have a significant impact on work efficiency. H3. Work efficiency will have a significant impact on BSC. H4. Work efficiency will be mediated in relation to the impact of information service levels on BSC. H5. Work efficiency will be mediated in relation to the impact of system quality on BSC.
Operational Definition of Variable
The operational definitions of each variable are summarized as in [Table 1 ]. Active investment in information service of management level, interest, willingness to support, training and participation in information service of employees, and utilization of employees' work. [13] system quality
The quality of hardware and software means that the information system can be used anytime and anywhere, and that the response time means the degree of reliability and the rapid response time of the information system. [14] work efficiency
The degree of net effect on the user's work efficiency by usefulness to the information system, and the level of satisfaction with the user's performance by using the information system.
[11]
BSC
In addition to financial aspects (such as sales and net income), it also reflects the performance of the company's internal processes (shorter working skills, etc.), customer performance (improved customer and trading company satisfaction, etc.), learning and growth performance (such as increased information minds and system utilization). Meaning to evaluate comprehensively.
[10]
Results and Discussion
Empirical analysis result 3.1.1. frequency analysis
The number of samples used in this study totaled 297, and the frequency analysis was first performed to identify the characteristics of the samples. 272 types of organizations included in the sample were corporate entities (91.6%), while 279 types of enterprises were identified as small and medium enterprises, and 96.0%, or 285 unlisted entities.
Descriptive Statistics Analysis
Prior to full-fledged analysis, descriptive statistics analysis was conducted to analyze the normality of the measured variables. According to the criterion for the descriptive statistical analysis, individual measurement variables with standard deviation 3 or less, skew absolute 3 or less kurtosis 3 or less have a normal distribution. As a result of descriptive statistical analysis of all the measured variables, the kurtosis of quality1 exceeded the standard value of 8.06 and excluded quality1 from the item.
Exploratory Factor Analysis
An exploratory factor analysis was conducted to verify the validity. As the measurement variable, principal component analysis was used to extract all components. Varimax was used to simplify factor loading. The item selection criteria in this study were based on the eigenvalue of 1.0 or more and the factor loading value of 0.4 or more. Removed bsc1 and bsc2 items that did not meet the criteria. According to the result of factor analysis, it was classified into 4 factors and used for the analysis as in the previous studies.
Measurement Model Analysis
Confirmatory factor analysis
In order to test the goodness of fit of the data, bsc3 was removed using criteria such as CMIN (<3), RMR (≤0.1), RMSEA (≤0.1), TLI (≥0.90), and CFI (≥0.90). In all questions, SMC (Squared Multiple Correlation) value was over 0.4. SMC is an indicator used to determine how much a measured variable describes a latent variable. As a result of reliability analysis with the items of the measured variables shown in the confirmatory factor analysis, the Cronbach's ⍺ value was 0.888 ~ 0.936 (≥ 0.6), and the reliability of all factors was secured. The results are indicated in [ Table 2 ] below. 
Discriminant Feasibility Analysis
After analyzing the measurement model, the validity of the model was evaluated. The validity of the specific model was divided into Convergent Validity and Discriminant validity. The concept reliability (CR≥0.6) was used to evaluate the concentration validity. The mean variance extraction value (AVE≥0.5) was used to evaluate the discriminant validity. As a result, Construct reliability (CR) showed more than 0.8 value for all variables, and all variables over 0.7 value for AVE value. Therefore, based on Construct reliability value It can be judged that Convergent Validity is secured. The method proposed by Fornell and Larcker (1981) was used to test discriminant validity. As a result, it can be judged that discriminant validity is secured because the square value of correlation coefficient between all variables does not exceed AVE value. The results are indicated in [ Table 3 ] below. 
Exploratory Factor Analysis
To test this hypothesis, structural model analysis was performed using AMOS 22.0.
[ Table 4 ] shows the estimated results of the structural equation model.
The hypotheses were all adopted, and the proposed model showed acceptable model suitability. The result of verifying the hypothesis is shown in [Figure 2 ].
Figure 2. Hypothesis test results
Mediated effect Analysis
We verified whether the level of information service and the system quality mediate the effectiveness of work efficiency on the relationship with BSC. In order to verify the mediating effect, structural model analysis was performed using AMOS 22.0 Bootstrap. The results are based on the analysis of whether the level of information service and the quality of the system, which is an exogenous variable, had a mediating effect between endogenous variable BSC. It was verified that the mediating effect of work efficiency was significant on the level of information service and system quality. Hypotheses H4 and H5 were adopted. The mediated effect verification results are shown in [ 
Conclusion
In some prior studies, the assumption that the high level of management, staff for information services and the quality of the system can be the main factors affecting work efficiency and BSCs has been proposed. In this study, we empirically verified that the level of managers and quality of systems are important factors by analyzing the real data coming from the information system industry and broadcasting and communication service industries, in which high level of the information system is usually used. When dividing the BSC perspective into four categories, it is found that work efficiency affects the financial aspects (sales / net income increase, cost / cost reduction, etc.) and customers aspect (satisfaction, etc.). Work efficiency plays a role in mediating the impact of information level and system quality on BSC. Information system construction is usually used as a means for companies to achieve their management purpose. The results obtained from this study were based on data from some small and medium-sized enterprises and on data related from the broadcasting and communication related industry. To address the limit of this study, further study may be required to determine whether the results of this study can be also applied to large groups or other industries.
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